Preparation of stable insulin-loaded nanospheres of poly(ethylene glycol) macromers and N-isopropyl acrylamide.
A series of nanospheres composed of temperature-sensitive poly(N-isopropylacrylamide), poly(ethylene glycol) 400 dimethacrylate, and poly(ethylene glycol) 1000 methacrylate was prepared by a thermally-initiated free radical dispersion polymerization method. Insulin was loaded into the nanoparticles by equilibrium partitioning. The loading capacity of insulin into the nanoparticles was 2.1% (2.1 mg insulin/100 mg nanoparticles). The stability of the loaded insulin at elevated temperatures was investigated by reverse phase high pressure liquid chromatography. The nanoparticles were able to protect the loaded insulin, as more than 80% of the loaded insulin could still be detected compared to 0% for the control (0.1% insulin solution in PBS) when heated to 80 degrees C for 5 h. The stability of the loaded insulin at high shear stress (289 1/s) was also investigated. No significant loss of insulin was detected both from nanoparticles loaded with insulin sample and the control (0.1% insulin solution in PBS). The results showed that shear stress alone did not have a major effect on insulin denaturation. The ability of the nanoparticles to protect the insulin from high temperature and high shear stress made the system a good candidate as a carrier for insulin for fluidized bed coating technology.